Magnesium deficiency increases vasoconstrictor activity without affecting blood pressure of aged spontaneously hypertensive rats.
This study examines the effect of long-term magnesium-deficient diet on blood pressure and vascular reactivity in aged spontaneously hypertensive rats (SHR) with established hypertension. Thirty-one-week old male SHR received control (0.15 per cent magnesium) and magnesium-deficient (0.015 per cent magnesium) diets for 30 weeks. Systolic blood pressure was measured by tail-cuff method. At the end of the study, the heart, aorta and kidney were collected to measure total magnesium and calcium concentrations; the ex vivo effects of the different magnesium diets on vascular reactivity were examined in isolated aorta and in the isolated perfused mesenteric vascular bed. After 30 weeks, magnesium deficiency had no effect on systolic blood pressure and heart rate of SHR. The tissue concentrations of total magnesium in aorta, heart and kidney were not modified by magnesium deficient diet. Total calcium concentration was significantly higher in the heart of the SHR fed the magnesium-deficient diet (p < 0.01). The aortic responsiveness to contractile agents norepinephrine, endothelin-1, CaCl2 and KCl, and to vasorelaxant agents acetylcholine and isoproterenol were not modified by magnesium deficiency. The vasoconstrictor activity to norepinephrine, CaCl2 and KCl was significantly enhanced in the isolated perfused mesenteric vascular bed of magnesium-deficient SHR (p < 0.05). In conclusion, magnesium deficient diet fails to elevate blood pressure in aged SHR maintained on deficiency for 30 weeks despite an enhanced ex vivo vasoconstrictor activity.